BACKGROUND Satisfaction with discrete facial areas influences self-perceptions of attractiveness, selfesteem, and quality of life. Currently, there is a lack of understanding of how the submental area impacts feelings and behaviors.
satisfaction with the face and one's self-esteem. [7] [8] [9] [10] [11] [12] [13] Features such as skin blemishes, wrinkles, unwanted hair, nasal shape, cheek projection, and one's smile can have profound effects on a person's feelings about their appearance. One common area of facial aesthetic concern is the chin and jawline (submental area). 14 Accumulation of submental fat (SMF), which contributes to loss of submental definition, can result from genetics 15 or lifestyle factors, and can be resistant to reduction through diet and exercise. 16 According to the 2017 American Society for Dermatologic Surgery consumer survey, 73% of 7,322 respondents were bothered by excess fat under the chin/neck. 17 Furthermore, data from randomized controlled clinical trials with validated end points have indicated that SMF can negatively affect the psychological wellbeing of an individual. [18] [19] [20] [21] Currently, there is a lack of understanding of the breadth of impact of SMF on self-perceptions of attractiveness and how the aesthetics of the area under the chin affects behavior. Analyses of the effects of the submental area are underrepresented in cosmetic medicine largely because of lack of research and until recently, lack of available treatment options for submental contouring. To fill this knowledge gap, the current study was conducted to characterize the impact of SMF on emotional wellbeing and social behavior among adults in the United States.
Methods

Study Design
Respondents 
Statistical Analysis
For the current analyses, responses to the statements were dichotomized into either disagree or agree. Data were weighted to reflect a nationally representative sample of adults from the United States. Base sizes shown throughout the manuscript are weighted base sizes. All statistical comparisons were made using ttests for mean values and proportions.
Results
Demographic Characteristics of Respondents
In total, 1996 respondents were included in this study ( 
was an equal distribution of male and female respondents. Mean age was 41.9 years.
Impact of Submental Fat on Feelings/ Emotional Well-Being
Analysis by Submental Fat Severity For 8 of the 11 statements, the percentage of respondents who felt negatively about the area under their chin increased significantly as SMF increased, with a plateau occurring for those with large or very large amounts of chin fat ( Figure 1 ). For most statements, a moderate amount of chin fat was the point at which greater than 50% of respondents reported negative feelings. Surprisingly, more than one-third of respondents with only a slight amount of chin fat reported negative feelings associated with the submental area, indicating that Figure 1 . Impact of submental fat (SMF) on feelings/emotional well-being based on SMF severity. (A) The proportion of respondents who felt that they have a double chin, that others notice the area underneath their chin, and that they are embarrassed and bothered by this area increased among respondents with greater amounts of SMF. (B) The proportion of respondents who felt that the area underneath their chin negatively affects their appearance, makes them look older, makes them look overweight, and does not match the rest of their body also increased among respondents with greater amounts of SMF. Numbers at the base of each column denote SMF grades with significant differences (p < .05).
even a small amount of SMF can impact one's selfperceptions.
Analysis by Sex
For most statements, significantly more female than male respondents indicated that the area underneath the chin had a negative impact on their feelings/emotional well-being ( Figure 2 ). This was despite the fact that there was no significant difference in the percentage of female versus male respondents noting that they have a double chin. This reveals that although the same percentage of males and females feel that they have a double chin, more females are negatively affected by this area. Additional results on the impact of SMF on feelings/emotional well-being are provided in Supplemental Digital Content 1 (Table, http:// links.lww.com/DSS/A107).
Impact of Submental Fat on Actions/Behaviors
Analysis by Submental Fat Severity The proportion of respondents reporting behavioral changes because of their SMF ranged from 8% in those with no chin fat to 75% in those with a very large amount of chin fat ( Figure 3) . The behaviors most impacted by the presence of SMF were wearing clothing to conceal the neck, growing a beard (males only), avoiding video chats/conference calls, and finding posting photographs/selfies on social media stressful. In all 4 of these categories, as SMF increased, there was a significant and proportional increase in respondents engaging in or avoiding these behaviors. Interestingly, unlike the observations related to feelings about the submental area, there was a significant increase between the large and very large amount of chin fat groups in the number of respondents wearing clothing or growing a beard to conceal the neck and avoiding video chats/conference calls. This indicates that although a similar number of people report negative feelings about the area under their chin in these 2 groups, significantly more respondents in the very large amount of chin fat group engage in specific behaviors due to this area.
Analysis by Sex
Male and female respondents showed a significant difference in their comfort with being Figure 2 . Impact of submental fat (SMF) on feelings/emotional well-being based on the sex of the respondent. Across all grades of SMF, a greater proportion of female relative to male respondents had negative self-perceptions associated with the area underneath the chin. p < .05 for all comparisons between female and male respondents.
photographed and posting photographs/selfies on social media (Figure 4 ). More female versus male respondents stated that they shy away from photographs (40% vs 31%) and tend to find posting photographs/selfies on social media stressful (44% vs 34%) because of the appearance of the area underneath their chin, suggesting that females are perhaps more critical of their appearance in photographs if they feel that the area below their chin looks unattractive. Additional results on the impact of SMF on actions/behaviors are provided in Supplemental Digital Content 1 (Table, http:// links.lww.com/DSS/A107).
Discussion
Results from this study provide evidence of the substantial impact of SMF not only on an individual's emotional well-being but also on their behaviors. Feelings of looking older or overweight and being bothered or embarrassed by the submental area potentially affect one's self-esteem and may be motivating factors for seeking treatment to reduce SMF. Overall, these data offer health care providers a better understanding of the effects of SMF on psychological well-being and behavior, information currently lacking in peer-reviewed literature.
Our existing knowledge of the psychological impact of SMF largely stems from clinical trials that focused on adults with moderate or large amounts of SMF. [18] [19] [20] [21] This study included adults with all grades of SMF, thus expanding our understanding of the impact of SMF on well-being.
Although significantly more respondents with a moderate or greater amount of SMF reported a negative impact of their SMF, it is worth noting trends that were revealed for those with only a slight amount of chin fat. For example, more than one-third of respondents with only a slight amount of chin fat compared with those who had no chin fat reported significant negative feelings due to this area. These data reveal for the first time that even a small amount of SMF can have a negative psychological impact and that this impact does not necessarily correlate with SMF severity. Patient concerns about SMF must be taken seriously regardless of the degree of fat present. Physicians should be aware of this and discuss the submental area when consulting with all patients concerned about facial appearance. Excess SMF could be contributing to a patient's overall dissatisfaction with their appearance, even if the amount of SMF is small and the patient does not focus on this area during an initial consultation. Patients may not be aware of how this area may be affecting their behaviors or self-perceptions.
Another interesting trend revealed in the current study is that a similar percentage of respondents with a large and very large amount of chin fat reported negative feelings associated with this area, indicating that there may be a plateau that occurs at the "large" SMF grade. This observation suggests that a reduction of a single SMF grade in patients with a very large amount of chin fat may not produce psychologically satisfactory results.
In general, females in Westernized cultures have more body dissatisfaction than males. 7 The current data indicate that more females than males are negatively affected by excess SMF. Even when there were no statistically significant differences between female and male respondents, a higher proportion of females almost always reported negative feelings or changes in behavior due to the area underneath their chin. Respondents in the current study reported an approximately 2-fold increase in wearing clothing that conceals the neck with each increasing grade of SMF (0-3). This reflects data showing that (in females) increased body mass index and body dissatisfaction are associated with the use of clothing for the purpose of camouflage. [22] [23] [24] A limitation of this study is the lack of control for psychiatric confounding factors such as having a diagnosis of body dysmorphic disorder (BDD) or eating disorder. Individuals with these diagnoses display extreme body dissatisfaction 7 and, therefore, the Figure 4 . Impact of submental fat (SMF) on actions/ behaviors based on the sex of the respondent. Across all grades of SMF, female respondents were more likely than male respondents to find posting photographs/selfies stressful and to shy away from photographs due to the area underneath the chin. p < .05 for both comparisons between female and male respondents.
inclusion of this population has the potential to skew the results. However, BDD affects only 1% to 2% of the population in the United States, 7 so individuals with BDD responding to this survey are unlikely to influence the overall findings. Another potential limitation is that respondents were those volunteering to complete health-based online surveys, thus excluding populations with limited internet access or those less likely to respond to health-based questionnaires.
Other limitations include a lack of interviewer/physician presence to independently assess the SMF of the respondents and that respondents were from the United States; therefore, these findings may not necessarily apply to individuals from other countries/societies.
The data from the current study help to characterize the impact of the submental area on feelings and behaviors as well as potential drivers for individuals seeking aesthetic treatments to improve their submental contour. The level of satisfaction or dissatisfaction a person has with their appearance influences the likelihood that they will seek out ways to change their physical characteristics. 7 It is important for physicians to be aware of the possible broader effects of SMF and how treatment might not only improve physical appearance but also the psychological well-being of patients. Physicians should proactively evaluate the submental area during aesthetic consultations and inquire if patients are bothered by this area in order to educate them on available treatment options.
